objective To assess access to noncommunicable diseases (NCD) medicines in Kenya for patients diagnosed and prescribed treatment for asthma, diabetes and hypertension.
Introduction
Morbidity and mortality from noncommunicable diseases (NCDs) have increased globally. In 2012, almost threequarters of all deaths due to NCDs occurred in low-and middle-income countries (LMICs) [1, 2] . The most prevalent NCDs are cardiovascular diseases, cancer, diabetes and chronic respiratory diseases [1, 2] . Apart from the impact on morbidity and mortality, NCDs have significant economic and social implications that affect households and communities [3] .
In 2014, 27% of total deaths in Kenya were due to NCDs and the probability of dying from one of the four main types of NCDs for individuals between the ages of 30 and 70 years was 18% [1, 2, 4] . Rapid unplanned urbanisation, limited access to healthcare and affordability of treatment [4] [5] [6] [7] among other factors have led to an increase in prevalence of NCDs [8] .
Healthcare delivery in Kenya is provided by three large sectors: public, private and faith based. The decentralisation gave the main responsibility of healthcare provision to the county governments [9] . Whereas the private and the faith-based sector charge fees for service, a basic package of services is free of charge in the public sector with variations between levels of care and counties. Even though remarkable progress in health service delivery efficiency has been made in Kenya over a short period of time, major gaps remain in terms of availability and access to NCD care. For example, 82% of women and 79% of men in Kenya do not have health insurance [10] . Availability and affordability of medications due to high rates of out-of-pocket spending have been cited as a major barrier to NCD management. In Kenya, out-ofpocket spending on outpatient services accounts for about 78% of the total household health expenditure [11] . In general, medicines can account for 20-60% of healthcare spending and in many situations, up to 90% of the population purchase them through out-of-pocket payments [12] . By law, prescription-only medicines can only be dispensed with a valid prescription and sales need to be registered in a prescription recording book; however, in practice, retail pharmacies may not implement these requirements [13] . The 2009 Access to Essential Medicines in Kenya report indicates that while medicines are generally affordable to the lowest wage government worker, the majority of Kenyans make less than this wage, indicating that medicines may not be affordable to many [14] . Therefore, with individuals having to spend more and more of their income on healthcare, affordability has become a major concern in Kenya [12] . Even though the majority (76%) of Kenyans live in rural areas [1, 2] , the rapid growth of urban areas has resulted in large informal settlements or slums where 58% of those in urban areas live [15] . Large gaps in the access to NCD medicines in slums have been found in Kenya [15] .
This article aimed to assess access to NCD medicines for Kenyan patients diagnosed and prescribed treatment for asthma, diabetes and hypertension.
Methods
This study was part of a baseline assessment of the evaluation of Novartis Access, a social business programme, that offers a basket of 15 NCD medicines to public and private nonprofit health organisations for a price of about US$1.0 per monthly treatment [16] . As the detailed protocol of the cluster-randomised evaluation (ClinicalTrials.gov registration number NCT02773095) including study design and data collection can be found elsewhere [17] , this section provides a summary: in a two-stage sampling procedure, households in eight purposively chosen counties were randomly selected. To be eligible, a household needed to have at least one member aged 18 years or older who had been previously diagnosed and prescribed medicines for at least one of the four following NCDs: asthma, diabetes, hypertension or breast cancer. Breast cancer is excluded in the analysis presented here. The overall target sample for the study was 800 participants.
Data collection
Field data collectors and supervisors were trained by experienced researchers in all relevant aspect of data collection including the use of the instrument which was tested and revised in two pilot rounds. The instrument was based on validated WHO household survey instruments [18] and adapted to the Kenyan setting. The instrument collected information on household demographic and socio-economic data, location of diagnosis of the NCDs studied, location of medicines purchase, price of each medicines, total household expenditure and total household expenditure on medicines.
Data analysis
Descriptive statistics were calculated for the following set of demographic variables: age, education, location of residence, number of household members with NCDs, location of diagnosis and treatment. The classification of urban and rural was obtained from the Statistics Bureau in Kenya [10] . A measure of household wealth was constructed using principle component analysis of household assets and standardising within the study population. The total monthly household expenditure was calculated as the sum of all expenditures reported for each household. The household expenditure on medicines was calculated as the sum of all expenditures on medicines within the last month. For our study sample, both were expressed as the median in US dollars at the exchange rate from August 2016. A set of logistic regression models were fitted to the full sample and to disease subgroups to explore the relationship between patient characteristics and the probability that patients had medicines available at the time of the survey visit. The following characteristic variables were included in the models: gender, age, level of education (none; some primary; primary completed; at least some secondary); household residents; household wealth z-score; urban/rural location of residence; location of diagnosis (public facility; private nonprofit facility; private-for-profit facility/outlet; multiple diagnoses at different locations); a dichotomous indicator of having more than one NCD diagnosed; and a dichotomous indicator of having more than one NCD patient in the household. These variables were selected because they capture different aspects of each patient's medicine-seeking experience and potential barriers to access. All standard errors were adjusted to account for clustering at the county-level. SAS/STAT â 9.4 software 1 was used for the analysis.
Results
Of a total of 627 individuals included in the analysis, 68.7% were women, 81.7% lived in locations classified as rural, 51.0% were over 60 years old, and 26.8% had 1 year or less of formal education ( Table 1 ). The mean number of household members was 5.2. The median household expenditure on medicines per month was US $5.00. There were important differences between the subpopulations by diagnosis: asthma patients were younger and had lower education and income levels than patients with diabetes and hypertension. The highest percentage of medicines availability was in households with diabetes patients and the lowest in households with asthma patients. The median household expenditure on medicines per month was US$7.00 for households with diabetes patients vs. US$4.00 for asthma. The median monthly household expenditure was US$100.00 for households with diabetes; it was US$50.00 for asthma.
Compared to the general population, the study population was slightly wealthier, in particular with regards to patients diagnosed and treated for diabetes ( Figure 1 ). By contrast, households with patients diagnosed and treated for asthma were the least wealthy. On average, households with patients diagnosed and treated for diabetes were wealthier than the other two subgroups.
About half of patients with hypertension, diabetes and asthma were diagnosed at public hospitals ( Figure 2 ). Patients with asthma were most frequently diagnosed at public hospitals (60%), followed by patients with diabetes (55%) and hypertension (49%). Roughly one in five patients with diabetes were diagnosed at private-for-profit hospitals or clinics. Public clinics or health centres were the only locations where there was a large difference between the diseases in the percentage of patients diagnosed. 15% of patients with hypertension were diagnosed in public clinics or health centres, but only 5% of patients with diabetes.
Contrary to diagnosis, most patients purchased treatment in the private sector. More than 50% of patients with asthma and about 40% of patients with hypertension and diabetes purchased treatment in the private sector. About 30% of patients with hypertension and diabetes purchased treatment in public hospitals. Only 17% of patients purchased their asthma medicines in public clinics or health centres (Figure 3) .
In general, we found a relationship between having medicines at home and several household characteristics: being older, having some education compared to no education, few household members, wealth and having only one patient with NCDs in the household (Table 2 ). For instance, the odds of having medicines at home decreased by one-third when more than one person had an NCD in the home. Similarly, a primary education increased the odds twofold of having medicines at home compared to no education.
Discussion
This study contributes to our knowledge about diagnosis and treatment to medicines for three common NCDs in Kenya: hypertension, diabetes and asthma. Our analysis yielded three key findings. First, nearly three-quarters of respondents had their prescribed medicines at home, though the probability was lower for asthma patients than for hypertension and diabetes patients. Second, while most respondents reported being diagnosed in the public sector, the majority who had medicines had purchased them in the private sector. Third, older age, more education, fewer members per household, diagnosis at private nonprofit facilities and greater wealth were associated with a higher probability of having the necessary medicine.
The availability of asthma medicines was much lower than for hypertension or diabetes. This may be due to the lower wealth of households with asthma patients, who are not able to afford paying for medicines. The median household expenditure was the lowest of the three disease groups (US$50.00); the proportion of total household expenditures for medicine the highest (8%). Our study does not allow determining whether lower household wealth is a consequence of the higher expenditure on medicines or whether members of poorer households are at higher risk of developing asthma. We know that exposure to indoor pollution, which is more prevalent in poorer households, increases the risk of asthma [19] . Although asthma is considered an NCD, it is different from hypertension and diabetes in so far that it has an acute component. As a result, patients perceive asthma treatment as only necessary in the acute phase; we found some evidence for this perception in our qualitative data published elsewhere [20] . Asthma patients were also much more likely to be younger than hypertension and diabetes patients, which may have contributed to their lower likelihood of having medicines. The risks of not having medicines may be less dire in the young, or they perceive this to be the case.
In general, for all three diseases diagnosis was more common in the public than in the private sector. About half of the patients were diagnosed in public hospitals. Unsurprisingly, only a very small number of patients with diabetes were diagnosed at public clinics or health centres, instead of at the hospital level, as the diagnosis of diabetes requires diagnostic tests that are more resourceintensive and likely not available in public clinics or ‡Based on test of hypothesis that asthma patients are different from patients without asthma.
health centres [21] . In contrast, measuring blood pressure to diagnose hypertension is likely available in public clinics and health centres. Therefore, diabetes diagnosis was more common in private-for-profit hospitals and clinics; this may be one reason diabetes patients are from households that are more wealthy than hypertension and asthma. The majority of patients purchased medicines in the private sector, in particular patients with asthma, perhaps because asthma medicines are less likely to be available in public facilities than antihypertensive and diabetes medicines. According to the national Essential Medicines List, NCD medicines are not readily available below the district hospital level (level 4) [22] . Public clinics and health centres (levels 2 and 3, respectively) are not obliged to stock them which explains the fact that a large proportion of patients use public hospitals to access medicines. This is an important access barrier to NCD medicines in Kenya. There is a large body of literature showing that availability of medicines in general and NCD medicines in particular is better in private facilities and retail pharmacies than in the public sector [12] . The lower availability in the public sector where medicines may be dispensed for free means that patients are required to purchase medicines largely out of pocket. Unsurprisingly, we found that better-educated and wealthier patients were more likely to have the medicines they needed. This finding is consistent with similar findings from previous studies [23] , and highlights the fact that affordability barriers are a key impediment to medicine access in this setting. The sample differed from the general population in being wealthier, which suggests that affordability of medicines in the general population is likely lower.
We found that spending on medicines in households with diabetes patients was higher than in households with other diseases. Patients with diabetes frequently take multiple medicines which contribute to higher expenditure [24] . Patients who require insulin probably incur higher overall medicines expenditure than patients who require asthma or antihypertensive medicines due to the higher cost of insulin.
This study has some important limitations. First, our study sample is limited to individuals who had been diagnosed and prescribed treatment. We are therefore not able to comment on access to diagnostic services. Second, we did not verify medical diagnosis nor did we assess the appropriateness of the medical prescription. We relied on self-reports by individuals which may have been biased by recall. Third, for the assessment of household expenditure we relied on the recall of individuals rather than a diary or receipts. Finally, this study was a baseline assessment and therefore did not collect information over time.
Conclusions
Kenya has taken important steps to increase access to NCD care. Nearly three-quarters of patients diagnosed and prescribed a medicine for hypertension, asthma or diabetes had the medicine available at home. However, access challenges remain, in particular for patients from low-income households and for those diagnosed with asthma. Making NCD medicines more affordable and Estimates are from logistic regression models. 95% confidence intervals are presented in parentheses. All standard errors were adjusted at the county-level to account for clustering. ***, **, and * indicate significance at 1%, 5%, and 10% levels, respectively.
available to patients of all income groups remains an important task to promote universal health coverage in Kenya.
